Chemical bladder irritation provokes c-fos expression in the midbrain periaqueductal gray matter of the rat.
We investigated the topographical localization of c-fos expression in the midbrain periaqueductal gray matter (PAG) to detect nociception-induced neural activity in the PAG. In conscious female Wistar rats, c-fos expression was induced by continuous intravesical infusion of saline or 0.1% acetic acid. Number of c-fos protein (Fos)-positive cells was counted at each coronal section of the PAG as well as Barrington's nucleus. Fos-positive cells were also counted at L1 and L6 of the spinal cord, where most of the hypogastric and pelvic nerve afferent terminals project, respectively. Compared with saline infusion, acetic acid infusion provoked irritative bladder responses characterized by a marked increase in the frequency of bladder contractions, and induced a significant increase in the number of Fos-positive cells in both L1 and L6 of the spinal cord. Following acetic acid infusion, there was a significant increase in the number of Fos-positive cells in all coronal sections of the PAG compared with saline infusion, especially in the caudal part of the PAG. The increase in the number of Fos-positive cells was mainly observed in the ventrolateral and lateral parts of the caudal PAG, and in the dorsal part of the rostral PAG. However, there was no difference in the number of Fos-positive cells in Barrington's nucleus between saline and acetic acid infusion. In conclusion, nociception induced by chemical bladder irritation influences neural activity in the PAG. Implication of topographical difference in Fos expression in the PAG and its relevance to changes in bladder function remain to be elucidated.